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(54) DATA TRANSMITTER AND DATA MULTIPLEXER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To allow the data multiplexer 
generating a moving picture coding experts group MPEG 2 
transport stream to grasp properly a state of an output 
buffer and to control properly a buffer in response to a 
change in a read clock, and to output the transport stream 
properly. 

SOLUTION: A video encoder 20 and an audio encoder 24 
encode video/audio data by the MPEG 2 system. A 
transport packet is generated via switch circuits 34, 36 and 
outputted sequentially via an FIFO memory 38. In this case, 
an FIFO residual amount detection section 432 detects an 
amount of the transport packet left in the FIFO memory 38 
and write of the transport packet to the FIFO memory 38 is 
controlled based on the remaining amount and an external 
read clock. 
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2 0. i"JW>* -7 *-XH|B < S i F ) 4 2 
2. CPU4 24, MMSRAM4 2 6feJ:0'|ilfMf- 



http://www4.ipdl.inpit.go.jp/tjcontenttms.ipdl?N0000=21&N0400=image/gif&N0401=/NS... 2/8/2008 



Page 1 of 1 



*WRAM4 2 8*Wr*. 
[0026] JF-**^XIF30a, 30b. 30c 
it-eft-t-ft, tf*j->3-y2 0. =f— ?>3fx>2 

■/^^ K'l>X h U-iCi©f-jrt-| 
HtU C PU^At^b-CC P U4 £ 4 CC^b'Cg^J 

[0027] E N i F HB§4 2 0 1*. 
* ? h ft i - © L A N bT SIVC < * 7? 

HF- * •) , C P U A * ft t/C C P U 4 2 4 

iC*Jb, *fc. x>a-K8<^7*^Jlr-**S 
»B9, CPU^tfl-l/'CRAM4 3 0K, 

[0028] SI FB^4 2 2it, fctAtta^tT:*- 

CPU. , <^&ftbTCPU4 2 4tC*rb, « 
fc. x.yn~mv>WZ-{ h^f-S4gtfSR9, C 
PU^A*/rb-CRAM4 3 0tC, SsfiJA'S'*. 
[0029] CPU424&, ^V^D 
■br 9 -y-fe J: W?u if ? Af&tftfS© R 0 Mfe J: O'C *t 

BmE&»?>n&z ntrte d , r - > r^ihyf-j* 2 ^ 

tW*. JUtWKW, CPU4 2 4tt. feiAtft^* 
x>3-« 0©f ? {• b- h*HMlH2 2 OiCtfb 

[0 03 0] 4ft:, CPU424it. sillr--*SiR A 

m 4 2 8 (dials: 5 ntcmm * *m »-c, p c r <dw 

tR££tf 7 y^f — f a ^ ? -f - Jl F fcofcO'P E ■;■ 
'/©Fa&&*s£t"-£>. -SfcSftfc^^it, SAgffiRA 
M 4 2 6 idiaiS 3 ft fc&. Silf 2 <D * ^ ? ?HB§ 3 6 

i,<D V ? >Xtf- t- -><>,'■ 9 hffc*^itot»4. W4<5. ^ s 
y?- * it, E N i F UBS 2 4 0 SfcitS i F BS4 2 
2£ftbTA:fc34l, RAM4 2 eictatSSttfc:*'?-* 

[ 0 0 3 1] *fc, C PU4 2 4 it. 7*-£1M X ! F 
3 0 a, 3 0 b, 3 0 c. E N i F0BS4 2 Ofc^tfS 
i FIBS 4 2 ZfrZ/jjStlZ'?-*-*'* X, t$£V, 
F I F 0>" * L» 3 2 a , 3 2b, 3 2 c<DS|0 l&|.iSS 

(.'<?7f^S) fci'ccg-^-c, £Mffc-?&xL-.*> 

[ 0 0 3 2] ZtcCOmiC. F i F O^^E 'J 3 8#*- 

?«btlB2«t0ffiAStl*J:^K. FIFCM*'J3 
8K*hT4 I- bJ<try KZ>^*ji*®sfliai* 
fr5. wfe, *IS)B(i:fft>4C<t>F I FCM*'J3 8CC 



(6) #£3¥ 1 1 -234634 

10 

[ 0 0 3 3 ] MSB R A M4 2 6 it. Hit U fc «fc 5 «« 
a*CPU42434*ff^|S{C, 81 0 ft 5 r- * ft £'£13 

iWijf-tyc**. nftiflKit, ft:i?tit, cpu 4 

2 4 £ $ ftft:^ ? c R A M 4 2 6 (CIS 

ft, C R A M 4 2 6 J: 9 it^ffjK.^ 2 ©X 

J ■??®m3 6ZftOXtii/j$toZ>. 4fc, CPU 4 2 
4 X I F 3 0 a . 3 0b, 3 0 c «c 

8t»iM,KflW*kr-#*©r-#*. EN i F0^2 
10 4 04fcitSI FB»4 2 2*/rb-CAASnfc^-i 

^ - h f - * at -a c ©s^fl R A m 4 2 6 ccia 

K3tl, CPU4 2 4CCi^4MMK^§nS, 
[0 03 4] Bf]{tllr-*SRAM4 2 8it, CPU4 2 

4 ©ft: i a mm u fc j: 5 mmic$yfrt>zmwmo>r 

-jr*BltS'*j' j ey'C**. *Mi9 r -*«RAM4 2 

8K«, fcifctmab-fc-N? yf-iKDfWKflfeb* 

[ 0 0 3 5 ] JRK, r-^^Sffc^g2©fl?m<:^^r 
3^-r^>o f'-*?Sffc^g2lCto(,»-Cit, b'^X> 
20 2-^2 0 Kfcgnrlfe^f-"- * SrEfiaJ^f ffcO'C^fM© 
r- iffiTOtr^x h 'J - A<$r*iSb . < sfx > 

2 - JT2 4 (Cfc^T^?- * SrEja^ftO'CBiffi© 

a - *" 2 8 K to t # -i h - # 4 i'©^ 

[0036] C€#, ?-W4X\ F30a. 30 
b, 30cit. S*?, bT'^x>a-^2 0, 

2 - ^2 4fe J: W« -f MP x> 2 - $"2 8 &> 

30 ^A^^n^SXU^^^l'X \ iJ-A©7l/-ACi 

fls53ftfc§j-b>>* yx h y -Ait. f i FO^-t y 

3 2 a -3 2 c ^fbr* A v ^11613 4 OCEpffl^n, 

^rtuKDx b > > * y x mj - a*5*«birs 

[0037] 4ft:, *WP? : -*J1RAM4 2 8KKME3 
n-Ct,^^)^-*, Jb*c>tt, EN I FHSI240S 
fciitS i F@K4 2 2£ftbTA#3ft&81J§RAM4 
2 6 iCffitg $ nft:^ -1?? '- * C P U 4 2 4 

40 Kfe^ifPCRcfiltR&styr^-?— v a >? 

Kfc<fctf P E S ^ 7 ?0fcg&£M$ n, «tsSffiR A M 

4 2 6fcJEtt3ftfc», X^s*BB3 6KBAa*l 

*b-C, CPU4 2 4it, 7-*1t4Xl F30 
a, 30b, SOcA^A/jS^^^'-^^-i'X. toct 
t>'. FjFO>*y32a, 32b, 32c©^Diati 
£ fCS^(, , ?Slbf Z> x b > > * y ^ h y - 

acihs, #x u>> > '? >) t, \ y - Aoogfmffc? - *s 
cpu424ccj:d^'{;' mm 

4. 3 60!Wb4fl!ttSMi!IJ3n&. 
50 [0038] m^f-S^K^OF i FO^'€ 
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n. efttcj:f3£Sffcr-*At y-A©^7:✓;x#- 
^• ^ ?h ffc^R*>n, iwsas^tc F I F O*'* 'J 3 8 
(cia^n^, f i f o> * 'J 3 8 •€-£.>< ? -7 7 >}> p 

ZtltC&mtlstCT- $ X h 'J -it*. ^©iii/5 J D 

.i. i b rus u a t, .m 0«s w i-©#g|tfgsic*i u r a 

Ah'J-iii. SCSi I FB»4 0*;JH/C. BSU 

n*. 

[0 03 9] ^©j^hx-c, T-f&mtgmziOd 

FRAME_CLKS= 17 16 



* [ 0 0 4 0 ] SK, . ^- £ ££ft^g 

2K*tt»'C, F I FOjf*'J3 8CC*fUT t- 

H&l-fcJ^K, -7 t '-*2fSffcll®2tc:fc<,>'Ci;fc, 
DVB-AS lX-V?>X#-l-Ai-'}-^j>Wij$ft 
h. DVB-AS i fit. DttJa^, ?«MF ! 
FO^-t'J 3 & ©a^g b%&"j 5ilt, i'*5\£.i> 

it. £7MHz-C£&fc». !7U-A©>P^| 
10 ti. 5 2 5/6 0i'XrA©ii£^lfc^J:5K9 0 
0900*09?, 6 2 5/6 0 fx f- -i.©i§2i m 2 
IC^ir 1 0 8 0 0 0 0 » O ? ?£»£„ 

[004 1] 

[ftl] 



x 5 2 5 = 9 0 0 9 0 0 



- < 1 > 



FRAME_CLKS= 17 28x625= 1 0 8 0 0 0 0 



& ) 



[0042] *fc, ?~*&*iksmzK**>x&> ^ xm t<D9emv>r-*<mmzt*t?&tis,3 

50**- t^iry i { i g 8 >U h > ©BHt-*K ©«fc 5 K«c£. 
L/C DVB-AS i © (- I- „ h ttt^-S' [ 0 043] 

«. UfeA^t. C©B#©tf? hu-hRtt, h*>A& [ft2] 

R = 27X8x i 88/N [Mbp s] -<3> 

[0044] SC3ldJ:0i*tf!l,fct'';> hi. — h R =£MJ^ *©h5>>X*- hM*-? h#F i FCM*'J 38&>&i* 

?&. fittr* h 5 r ? hwftsl©?-* »m 3 n*ct 

©GSI1N fcttRrT-S, £ , 1/ * P 9 W>2 7 MH 2 [ 0 0 4 5 ] 

©DVB-AS I -CI*. 1 -?U-ApgKS4K^-rmP* [85:3] 

P=FRAME_CLKS/N -<4) 

[0 04 6] bfcj»-j"C. CttiHB© h 7 >z#-l- -kHZ. T«t>«mtii:aiittlB6«l>OT. as- 

h-SrF I FOjft'JSSKWatfCiKJ:*), 5^7 KifJ: Sic? u-A»KltiE*tT5. 
F I F 0>' * 'J 3 8 «tBtti& < *WPT* C itft?**. [ 0 0 4 7] 

fcftU SC4K49l»r, Kir? UStP*. SMSJ* [t&4] 

FLAME_CLKS2=FRAME_CLKS + Q., - <&> 



P=FRAME_CLKS2/N 



■ (6) 



Q=FRAME_CLKS2«N 



■ C7> 



[0 04 8] *5-a7K49t""C, A%Bi*A/B©£ 
OtW, *fe. Ptt**a» I- I--**-* F 
«TC*»3 , QiS#©-7 U- AtC^O fei-f fc»©N#?S§© 

G-C*6. *0©*n 9 *ftQ©tJlWtelt0 4* 

[ 0 0 4 9] * ^Sit^g2 Kfco-Ctt, FIFO 
'J 3 8 CC^fS h 7 h A^s h c?a*iA^ 



'J 3 Stzttt& h 9 r ->?i- h©SSii*l=3(& 

Jfe. l v i — A$*sE>S$*till/£»&»£ c i (CJ: ,t, 
F I FO^*'J38Kt*£ta'17U-A£©r-*#t 
F i FO^^MSSii^-^-^C-^ft^fe 

[ 0 0 5 0 ] C©J: 5 tt$i£vF ! F 0>'* 'J 3 8idtf 

f * h ? >x#- r -><i'- ? h©#*ii**s^KSfjsai-r 

^IBK^.-C. BI4*#IBt/»flr4. H4i*. F i 
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ih^Mmn^^xju^r-y p-? +- h x-$>z<> 

[005 1] ST, x>si-K«IIMr«Bllc. WHS 
i£fr^<, TSfrfc, ff*<**l& h^'/ ? 

h u- Kcg^-c h K'^s [-©^(IN* 

Ar^f>hf4iico«n t_f tame to K 

E_CL K SK&e#&®^Ar AKfcGfcti. T Wfc> 
fe. 9 0 0 9 0 0 (525/6 0 f * ) * 1 0 8 0 

0 0 0 < 6 2 5/5 0 f3 ) ? h f £ (at 

i'^S 10). h"*i§a»&<*ft&S=> (a?;.7S 

tt*©*f$fe < *r ■? 7S l 2 ) , tr?*7 u-Aff^ 

f r a in e £ 1 * ■? > \ 7 h < a-? •> VS 1 
3 > . 

[0052] C©^7'?>5fficoufit_f ranse* 
l®«#i*, A>2-K35?sSJS$nfci[J!lw©-CF ! F 
0> * 'J 3 8 ©M#(ij U*SKil»&ttr, *r ? 7*S 1 
6®&"Si4C^& 7* S 14), fcfc, 

r -> 1 6 -a-? ? 7"S 1 8 ©SfflttS-C, 2 
Agci&lffiKlA^fciiir'C. 'C, ^ u-A*7$>*flk o 
un t_f fa!»e*2Ciii, a?^S14<(;Da 
r 1 5KSffliffi*^0. F I F 0>* y 3 8*-£© 

£©3*&tii U©B8t&4*n''$'& < a? -7'S 1 
5). ■ei/f. *5KJ:0. 7L--A?P?^FRA 
ME_CLKSK3i*)HSl.^a? i^Q^Qx-CfSIE^ 
U-Ai>P??$!FRAME_CLKS2£#iiil. <x 
-?9^S16) . *©iliE7LW.^n? J&FRAM 
E_CLKS2^J:£>'->^. ? HfflBNKaWl'-C. 

1/>bs *HQt*»4 i*Tv7S 17), 
[ 0 0 5 3]* U-C, X? ?7'S 1 1 -Cfc&btlfc'f jr 
? hSfeP^r, F I FO>'*Li3 8(C^*ii» Ut^v 
S 1 8) , *®? U-iPf^CtT5AT ?7S 1 2W 

^>3!'JaHI- .£.©-> h & P t s ^ * &*SJ P K 
jgfcai^^iCi*, P-P.«<I©NULL. h&F 

1 FO**y 3 8CC#*ii*, ±*iU-CPO©h^> 
X#-hMir? h#F i F 0**113 8 

J: 5 {<:■$-&. Sfe, C©^fflt,'SNULL^t-? hi*, 

[ 0 0 5 4 ] <L<D£ *) (C. ^SaWWtJSCDf 
^gSCCfc^-CtS, F i FO**y3 8*5Sb»L.a^J: 
^KBUiaiT&Ci^l?*. DVB -AS i KJ:D h7> 

I-.'?'-.;, h&MWClllAT&Ci^t?**. a 
&. !14 4^t\*^»iS*«T^:3l>XA 

©V5 hf *7fc, CPU4 2 4tr-*tTWeW<t:^CC*|i 

Atttxj: t»K»4©t?, tr& c ta < 0* 



(8) £H¥ 1 1 -234634 

[ o o 5 5 ] %2©refe®ffM 

(Mftta fe^'C 4S, RfeK ltd t\ D V B - A S iX'h 

fc. £lT©KBKfcl»r. »l««a«©»»4B-©« 
* t 4H-(D*««C -71 • T i*. R-<M5W £ ttlf 

10 [ 0 0 5 6 ] B 5 i* , ft £ ©S&©^?J©r - > fc 
leg 2 b©ttfi££:*f 9 i>Hr'&£. HS©C£ 
< . $ I^Sft^g 2 b 4*. ^1 ®*te©®SS©r 

SJt^g2 b^F i F 0*S£te£iS4 3 2 *WT* = , 
F I FO* * ij 3 8*>6 h h>??- ? h S!** 

W*F 1 FO**«;3 8K*}f 6 [-7>X#-h ;•;?-■>' 
h ©#* ji^BflftJ©*^? 1 - * I^Mftisg2 titrnv 
4. *©«!»©. tm->3-y2 0. ^--r<5fJ-> 
20 2-^24, h^x>2-^£8, ^Sfb^l 

2 ^: o'*iJ^^ 4 2 ©g-SP©^ • Ilt6« ii*. ?~ * 
?S{k^S2iFJ--C'*-5. 

[ 0 0 5 7 ] *®F ! F 0^S^ggH4 3 2 i*. F i F 
O* * 'J 3 8 {<:; < i- 7 t L> > ^ $*vc<, » S*1* 
at. CPU4 2 4tca?aT&. FIFO^a^tBi!4 

3 24*. *#agKt*fei*4#, F i FO**y3 8©7 
^ hH 1 * - ^Hf^fo J: Jj< L» - r ^ * - 7 r .Wi^ =£ 
t/C. r-^S**"?- ^^v*** 1 ?-^ hr '^Sfe 
(**■?> h ^>?>$i±4Cicc:J: Ow^&c^^f'* 

30 6. CPU4£4KjHqi3hfef ; '-«tt, ftMSfiF 
! F 0** y 3 84C*N-£ h 7 >x#- h Mir ? 

[ 0 0 5 8 ] * fc. F i F 0** 'J 3 834»6 h 7>A* 
- h^i- ? h *K#fflT|S© ? d ? ?BJftrtrft«. 
»^S{UIK2 J»Kfel'-C«2»R©*S* l *4. Ml 
©^;ii*, m l ©'^©jgPJ©-?'" 2 (Cfe 

W*F i F0**y3 8$--^©t-5O*#-h;-;ir-.. h 
©is*g U-^tll 1/ < . D V B - A S ! cc J: 9 T~ '? 
pmi m& 2 b F9^© 2 7MHj©?tn-;i'Ki*t: 

[ 0 0 5 9 ] 3l2©7r&i*. D VB - S P I KAO. ?f 
»6#?L6>n-S JC? ^JCS-^^'C h 5 > h ->? 
ir ~> h *gAf*^r'&*o D V B - S P ! 4*. 
* ^-Sffe^S 2 ©#Jt£ $ n 5 * f a - * *> 6 ? a ? ? 
ifc^^t, h^>^#- hM>- s h£S#r£ft:tf>© 

i/FT?*0. F "! FO>*'J3 8©^aL/^a ^ 
i*5iS&? P ? ^KlUldft/fti ^ P v >?LZl2>. Uicfri 

x. cot? a T-z0-mmw2v>ftmt ! o? 

ttm2 7MHz(Cft«flH«», F^SPfP s> ^4 I 7 
50 \s-i*£tCMWf>— mtC%&miEi>&l>'&, h7>A 
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#- h h>s y b mo >? q {^-^fcfe, ^ i ©jy& m 
©ffjpj© r => y * # - < >r y vmm n > b-ie-c, > 

8 8 * tc ti 2 0 4 ©&S3» ^4ar I » -5 . 

[0 06 0] C=fti3, 2«8K>h ?^;*#- h 

tcte(,»rii, leKS^^wtSia:", F I fo>- 

* 'j 3 8 CCMT * t- 7 I- ? h ©#£ii&© 

Wltff^. ST, x^SE-FtHMTiWC. feJfflSS 
(^■?7S29)„ *5HBWWEi t--Ct*. * 

•Ch7>A#- h l-©RSiiN£<*IEt"&. C©f§J 
HNtt, * >*-7****JDVB-AS lOWdKli 

SU. DVB-SP I©*£Kfcfc, I88*fc«20 4 

n a t _ f rame«r0K?'JTO. 17L^A©>P 

9 *»ft*T*»F R AME.CLKSfcSfflH*©^ 
A*Afcl6l>fc*, 9 0 0 9 0 0 (525/ 

6 0 ^fi > * 1 0 8 0 0 0 0 (62 5/5 0 i'Xf 20 
A) a**? 

[ 0 06 1]i>2- K;i?sfi«&$nfc6 2 
I ) . brr*5 (✓-.Mf##j->:2- K£*n:til?3$*l 
&©%?#fc <*7^7"S2 2> , V?*7l>~Aftmfi 
KftZfttcZ. ? U - A»* S > # ©« eouot.f 
i'ame*l*'S>hT';>'?'?£ UtS- 7S 2 3 > „ 
coafl^ficoun t_f r a me# * 
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x>3- Vimmtotcg.Ws<»VF I F O^'-t 'J 3 8 

I>(a-?;7S£4) 0 S*S, fSiiT^Xr 3"S 2 6 
-*t^ 3 3©*AsI£S£t:, 2 7 
A^fcH#X-, ^b-Atfr^^lic oun t_f ram 
e#2©Hffl*. Xf ? 7'S 2 4 J: 0 ?"S 2 
a*««f 0 . F I F 0>' * 'J 3 8 sSfrfc©?- *©ls*g t, 
©HWitirST 4 !Xr^S25), 
[0 06 2] %£. -f >*-7WX#DVB-AS I 
#>DVB-SP ? (a?-;7S26) , 

DVB-AS ICJI^CCaitfeCCfe^f J7-S3 l©i>L 
Itm-, D V B - S P I ©il^tc^^r ? VS 3 0 - 
X?- ?7"S 3 3K J: *) , 13 \s~~JU<D 22 JftCfct: 

[0063] DVB-SPlQUSKa, F i FO-rf* 
M 3 8©-?-**ie f . f o_d e » t h *, FIFO 
3|£tgg^4 3 2 J: 0 (Af-;7S27), •£ 

Wf-tmS-i i f o_dep t fc£g«*Sf i f o_ 
dep t h_r e f i&tblKS U?-? 7"S 2 8 ) , 
A?-?-7S2Ziaa.>X. r-ZZmi \ f o_dep 
t h^SOHif i f o_dep t h_r e f J:Drt3t,' 
JUSKIi, S8fcS^l>-C?-*«S©sgfif i f o 
_d i f f *#», S6fe«4D£fHlf ■ f 0 _d s f 

F R AM E_CLKS {x?s^S2 9> . 

[ 0 0 6 4] 

[ft 5] 
deeth_ref 
f . f o_d e p t h - < 8) 



FRAME_CLKS = FRAME_CLKS 

4 N x d e p t h_d iff - ( 9> 



[ 0 0 6 5]* ft, xr ? ?*S 2 8 icfe^r , ahiho > a ? ^uf R AME_C LKS £&*eT & 

Sf i f o_dep t ti&wm&t i f o_depth (X9-s7S30) „ 
_ r e f 6lT©»^Klt. 5S 1 0 Kl-^^Tf- ^^S [ 0 0 6 6] 
<J>m&t i f o_d ■ f f 3 6K*©*H* [R6] 

f i f o_d i f f K*^(,»T, SI 1 KjcO 

f i f o_d iff = f i fo_dept !i 

- f ! f o_d ep tti_re f - t 1 0> 



FRAME_CLKS = FRAME_CLKS 

- N x d e p t h_d iff -(11) 



[0067] ■€ 1>"C, DVB-AS I fe^O', 
D V B - S P I ©il^r-A^T, a?j7S27 -X-r 
? 3*S 3 0 Cdj; SSffcfe l 7 ASfcfl i-^: 
*s^iE§n?c«^cc:ti, v s 3 l tcsjiaiKpO . 
3?5KJ:0, 7U-i?D'? ?^FRAME_CLKS 



^FRAME_CLKS2^^S(., < * r 7 S 3 
1> . <-©tpE3U-.i,^n ^liFRAME_CLK 

S 2 te J; £>'-■ * >r naHN icS^^-c. S 6 fe J: c?s 7 

SKQ?:*»6 <Xr-,'7S32> o -ei/T, Af^S 
50 3 2-C^»&nft. > ii'- ? hiSiP*, F I F O^'* 'J 3 8 
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[ 0 0 6 8 ] ftfc, D V B = S P i »*0(f^ 
v>Wm f i f o_d e p i l>_r e f It, 1 ? b-A 
©^-^ftSfc**, F i FCU* 'J 3 8©ss©«t>ia<i 
ft^KJ: 0 Steers. A-? » 3 3 CCfe^T, 
j- b> 'J * h 'J - A©A>- 5 h 8S; p„ 
PK»fct);i»»&Klt, P-P..flONULU^j 1 
&F I FO^f*'J3 8K»*ii*, ±f*4l/CPffl©h 
?l>X#-VJ<tr-y l-ASF I F O-rf* 'J 3 8 

it. f-mmmRAM* 2 6KB*t/c*< i><ott 

[ 0 0 6 9 ] C ©J: ^ (C * £M{tisg2 b Kfel* 

■ca. ^Siii i,fcB#© 1 7 1— a© t> p 

F I F 0>' * 'J 3 8 Or- f i f o _ 
d eo t h***l/tt#6ft«l/-C<r>«. F 
i F0>'* 'J 3 8©-f-*SISf i f o_deptfcAS 
BfScott f i f o_d e p t fc_ e f J: *) h-p^m 
1 "7 U-AOD a J'&fcF RAME_CLKS* 
7:* < 0, r- f i f o_dept 
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